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* METHODS OF GENERATOR ROTOR REMOVAL 

IN A COMBINED-CYCLE STAG APPLICATION 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method of 

removing the generator rotor from an aligned gas 
turbine-generator- steam turbine configuration for 
maintenance and returning the generator to useful service 
in the aligned gas turbine-generator-steam turbine 
configuration . 

[0002] A gas turbine, generator and steam turbine are 

typically axially aligned one with the other with the 
generator located between the gas and steam turbines 
whereby the turbines drive the generator rotor to produce 
electrical power. This configuration is known as a STAG 
(steam and gas) combined-cycle system. In the STAG 
combined-cycle system, it will be appreciated that the 
opposite ends of the generator are mechanically coupled 
to the gas and steam turbines, respectively. The 
components of these systems are generally mounted on 
foundations prepared for supporting these large system 
components. Typically, the generator rotor, i.e., the 
generator field, must be removed from the generator for 
scheduled maintenance or repair. With the three main 
components of the combined-cycle system secured to the 
foundation, however, and in axial alignment one with the 
other, it is not possible to remove the generator field 
axially due to the lack of clearance with respect to the 
turbines at opposite ends of the generator. Maintenance 
on the gas and steam turbines can typically be performed 
in situ because the turbine housings are split along a 



1 



131 r 633 



horizontal midline enabling removal of each upper casing 
the exposed rotors of the gas and steam turbines. This 
leaves the lower turbine casings resting on the 
foundation. However, because the generator is an 

electromagnetic component, it is not possible to split 
the generator rotor and casing at the centerline and lift 
the generator rotor from the generator in a vertical 
direction . 

[0003] Prior maintenance has been performed on 

generator rotors in combined-cycle systems, primarily in 
two ways. Once the generators are mechanically uncoupled 
from the turbines, the generators are directly lifted 
from the foundation and moved to a laydown area in the 
plant where rotor removal in an axial direction is not 
hindered by the presence of other equipment. Heavy-duty 
lifting equipment typically on-site is used to perform 
that process. Another prior process for maintaining 
generator rotors requires a movable slab forming part of 
the foundation for the generator. With the generator 
located on the movable slab, the generator may be 
displaced transversely or laterally from between the 
turbines and thus moved to a position where the turbines 
do not interfere with axial removal of the generator 
field. See, for example, U.S. Patent No. 5,701,731. 

BRIEF DESCRIPTION OF THE INVENTION 

[0004] In accordance with a preferred embodiment of the 

present invention, there is provided a method for 
removing the generator rotor by pivoting the generator 
about a vertical axis so that at least one end of the 
generator rotor is displaced horizontally from alignment 
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with the associated turbine, enabling removal of the 
rotor axial ly from the generator housing and through the 
displaced end. To accomplish the foregoing, and in a 
preferred embodiment, a typical foundation arrangement 
having a pair of laterally spaced concrete columns on 
which the feet of the generator housing are supported has 
one of the columns recessed or notched out to form a 
cavity extending the length of the column. A support 
block, preferably a steel block, designed for supporting 
the generator and accommodating the harmonic and dynamic 
behavior of the generator, is disposed in the cavity for 
receiving and supporting the feet of the generator on one 
side of the generator foundation. The block includes 
lateral cutouts through which extend guides, e.g., 
tracks, disposed on a radius about a vertical axis and 
which tracks rest on the foundation columns. 

[0005] To displace at least one end of the generator 

out of axial alignment with the gas or steam turbines and 

enable removal of the generator rotor, the generator is 

first released from the foundation. In a preferred 

embodiment and to accomplish this, a jacking arrangement 

is disposed between the foundation columns. The 

generator is unloaded from the foundation, including the 

block by lifting the generator from the foundation. The 

block is then removed. Thereafter, the generator is 

loaded onto rollers or wheels on the guides and the 

jacking arrangement is removed. In this configuration, 

the generator housing may be rotated about the vertical 

axis with the weight of the generator being borne by the 

tracks resting on the foundation. At least one end of 

the generator is therefore rotatably displaced from 

alignment with the associated turbine to permit removal 
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of the generator rotor in an axial direction. Once 
maintenance is completed and the generator rotor is 
axially inserted back into the generator housing, the 
generator housing is rotated about the vertical axis into 
alignment with the turbines. The jacking arrangement 
then unloads the generator from the rollers and guides 
and the block is set back into its original position. 
Once the block is secured to the foundation, the 
generator is loaded onto the foundation, including the 
block, and realigned with the gas and steam turbines. It 
will be appreciated that significant savings in plant 
costs are obtained by enabling generator stator movement 
within the foundation. Additionally, the preferred 

method hereof reduces plant downtime and minimizes the 
lift capacity required at the operating site. 

[0006] In a preferred embodiment according to the 

present invention, there is provided a method of axially 
removing a generator rotor from a generator housing 
wherein the generator is disposed axially between gas and 
steam turbines, comprising the steps of (a) releasing the 
generator from a foundation supporting the generator and 
(b) rotating the generator about a vertical axis and 
along guides to displace at least one end of the 
generator from axial alignment with one of the turbines 
to enable removal of the rotor from the casing without 
interference from one of the turbines. 

[0007] In a further preferred embodiment according to 

the present invention, there is provided a method of 

axially removing a generator rotor from a generator 

housing wherein the generator is disposed axially between 

gas and steam turbines, comprising the steps of (a) 
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unloading the generator from a foundation supporting the 
generator, (b) loading the generator onto guides 
extending horizontally and (c) rotating the generator 
about a vertical axis and along the guides to displace at 
least one end of the generator from axial alignment with 
at least one of the turbines to enable removal of the 
rotor from the casing without interference from the one 
turbine . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIGURE 1 is a schematic illustration of a STAG 

combined- cycle system; 

[0009] FIGURE 2 is a plan view of a generator forming 

part of the STAG system mounted on a foundation in 
accordance with a preferred embodiment of the present 
invention; 

[0010] FIGURE 3 is a side elevational view thereof; 

[0011] FIGURE 4 is an end elevational view thereof; 

[0012] FIGURE 5 is a view similar to Figure 2 

illustrating a generator rotated about a vertical axis 
into a position enabling removal of the generator rotor 
from the generator housing; 

[0013] FIGURE 6 is a side elevational view illustrating 

the generator housing mounted on the guides, facilitating 
pivotal movement; and 
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[0014] FIGURE 7 is a plan view similar to Figure 2 

illustrating a further embodiment of the present 
invention . 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] Referring now to the drawings, particularly to 

Figure 1, there is illustrated a STAG (steam turbine and 
gas turbine) combined-cycle system, generally designated 
10, including a generator 12 in axial alignment with a 
gas turbine, generally designated 14, and a steam 
turbine, generally designated 16. As illustrated, the 
gas turbine 14 includes a compressor 18, a plurality of 
combustors 2 0 and a gas turbine section 22 for driving a 
rotor axially coupled to the generator rotor 24 within a 
generator housing 2 5 (Figure 4) . The generator rotor at 
the opposite end of the generator 12 is coupled to a 
series of high, intermediate and low pressure steam 
turbines which utilize the high temperature exhaust from 
the gas turbine and a heat recovery steam generator to 
convert the gas turbine exhaust into useful steam for the 
bottoming portion of the combined cycle. It will be 
appreciated that the generator rotor 24 is axially 
aligned with and coupled to the rotors of both the gas 
the steam turbines. 

[0016] Referring now to Figures 2-4, there is 

illustrated a foundation constructed in accordance with a 
preferred embodiment of the present invention for the 
generator housing 12 . The foundation includes a pair of 
laterally spaced, elongated columns 40 and 42, preferably 
formed of concrete. The generator housing 12 includes 
feet 44 which are used to support the generator 12 from 
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the foundation. Column 42, however, is different than 
foundation column 40. Column 42 has an elongated notch 
formed in its upper surface to provide a cavity or recess 
46 for receiving a block 48, preferably a steel block. 
The steel block 48 mounted on the remaining portion of 
foundation column 42 is designed to support the generator 
and accommodate the harmonic and dynamic behavior of the 
generator. Guide pins 50 at opposite ends of the notch 
46 maintain the block 48 in axial alignment with the 
column 42. As illustrated in Figure 3, the undersurface 
of the block 48 includes a pair of notches 52 extending 
between opposite sides of block 48. The notches 52 
receive guides 54, preferably in the form of a pair of 
rails for each notch. The guides 54 are supported at one 
end by column 4 0 and extend across the space between the 
columns 40 and 42 to rest on the base of the notch 46 of 
column 42. As illustrated in Figure 2, the guides 59 
have a radius based on a minimum angle the generator is 
required to move to clear the components, at least at one 
end of the generator. It will be appreciated, however, 
that in the operational condition, the feet 44 of the 
generator housing 12 are supported by the columns 4 0 and 
42, with the feet 44 on one side of housing 12 being 
supported by block 48, the latter being in turn supported 
on column 42 . The generator 12 is thus spaced from and 
not supported by the guides 54 in use. 

[0017] In order to release the generator from the 

foundation and move the generator 12, jacking 

arrangements, schematically illustrated at 43 (Figure 4) , 

are rigged between the guides 54 and the base of the 

generator 12. The jacking arrangements are rigged at 

both ends of the machine. Using the jacking arrangements 
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43, the generator is unloaded from the foundation, i.e., 
feet 44 are raised or elevated from the foundation column 
40 and the steel block 48. Once the generator 12 is 
unloaded from the foundation columns 40 and 42, the block 
48 is removed, for example, by a crane or other lifting 
device, not shown. Once block 48 is removed, it will be 
appreciated that the cavity 4 6 of the foundation column 
48 is open enabling the generator for movement in a 
lateral direction into the cavity. 

[0018] Once the block 48 is removed, the generator 12 

is loaded onto rollers or wheels 60 (Figure 5) on the 
guides 54. Once the generator 12 is set on the rollers 
60, the jacking arrangements are removed. It will be 
appreciated that the guides 54 now take the load of the 
generator 12, the guides 54 in turn being supported by 
foundation column 40 and the remaining portion of 
foundation column 42. With the generator 12 loaded on 
the guides 52 and feet 44 spaced above column 40 and 42, 
the generator 12 can be rotated about the vertical axis 
62 as illustrated in Figure 5 by applying a horizontal 
force in a horizontal plane preferably to the end of the 
generator 12 opposite the vertical axis 62. By 
displacing or rotating the generator 12 about axis 62, at 
least one end of the generator clears the associated 
turbine, enabling the generator rotor 24 to be removed 
from the generator 12 in an axial direction. 

[0019] Once the maintenance work has been completed, 

the generator rotor may be re-installed into the 

generator housing and the generator moved back to its 

original axial-in-line position. To accomplish this, and 

with the original position of the generator feet 44 
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marked with pins 64 (Figure 5) on the foundation column 
40, the generator 12 is rotated about vertical axis 62 
with the weight being supported by the guides 54. Once 
aligned in a vertical plane with the axes of the gas and 
steam turbines, the jacking arrangements 43 are used to 
unload the generator from the guides 54. Particularly, 
the jacking arrangements raise the generator to unload 
the wheels 60 and provide clearance for reinsertion of 
the block 48 into the cavity 46. Once the block 48 is 
positioned on column 42, the jacking arrangements 43 are 
used to lower the feet 44 of generator 12 onto the column 
40 and steel block 48. The generator may then be 
realigned with and coupled to the gas and steam turbines 
and the plant placed in operation. 

[0020] Referring now to Figure 7, wherein like 

reference numerals apply to like parts, preceded by the 

numeral 1, the vertical axis of rotation 162 may be 

located at or adjacent the center of the generator 112. 

To accomplish this, a second cavity is provided in the 

column 140 opposite column 142. A block 102 is disposed 

in the cavity 100, similarly as block 148 is disposed in 

the first foundation column 142. The block 102, 

similarly as block 148, has recesses along its underside 

to receive the guides 154 which lie on radii. 

Consequently, in use, the generator feet 44 rest on the 

blocks 148 and 102, with the guides 154 spaced below the 

undersurf aces of the block recesses. To rotate the 

generator 112 to a position locating opposite ends out of 

alignment with the associated turbines, the jacking 

arrangements unload the generator from the blocks 148 and 

102 and the blocks 102 and 148 are removed from the 

foundation columns 140 and 142. The generator 112 is 

9 



131633 



then loaded, e.g., lowered onto the wheels or rollers on 
the guides 154 whereby the guides 154, resting on the 
remaining notched-out portions of the foundation columns, 
140 and 142 bear the entire load of the generator 112. 
The generator 112 can then be rotated about the vertical 
axis 162 through or adjacent to the centerline of the 
generator, locating the opposite ends to opposite sides 
of the axial centerline of the STAG system. In this way, 
both ends of the generator are exposed for removal of the 
generator rotor. 

[0021] To replace the generator into the STAG system 

after maintenance has been performed, the generator 112 
is rotated about the vertical axis 162 into alignment 
with the turbines. The jacking arrangements are used to 
unload the generator 112 from the guides 154. The blocks 
102 and 148 are then located in the cavities 146 and 100. 
With the blocks replaced in those cavities, the generator 
can be loaded, e.g., lowered, so that the feet 144 of the 
generator rest on the blocks 102 and 148, supporting the 
generator from the foundation columns. 

[0022] While the invention has been described in 

connection with what is presently considered to be the 
most practical and preferred embodiment, it is to be 
understood that the invention is not to be limited to the 
disclosed embodiment, but on the contrary, is intended to 
cover various modifications and equivalent arrangements 
included within the spirit and scope of the appended 
claims . 
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